Video assisted thoracoscopic surgery (VATS) has recently been developed as an alternative to thoracotomy for anterior spinal surgery. We report a case in which an extrapleural dissection was combined with VATS to further improve this approach.
INTRODUCTION
The thoracoscopic approach to the chest was first described in 1922 by Jacobaeus for the division of tuberculous adhesions. 1 With the recent rapid advances in video technology, interest has been revived in thoracoscopy. As a result, video assisted thoracoscopic surgery (VATS) has been introduced. VATS has been used to perform a wide variety of thoracic procedures including wedge resection of lung nodules, lobectomies, biopsy or removal of mediastinal masses, esophageal myotomy, and empyema debridement. [2] [3] [4] This approach has also been successfully adopted for anterior spinal surgery in adults and for children with congenital deformities. 4, 5 Congenital scoliosis and kyphosis are progressive conditions that lead to a variety of complications including pulmonary, cardiac, and neurologic dysfunction, if left untreated. 6 Combined anterior and posterior spinal fusion are currently recommended for treating progressive deformity in the growing child. 6, 7 The conventional operative strategy consists of thoracotomy for the anterior fusion followed by posterior spinal surgery at the same time or at a later stage in the progression of the condition. VATS allows surgeons to perform the anterior component with less morbidity. We describe here a modification to the VATS approach, which has the potential to further reduce short-and long-term morbidity.
CASE REPORT
A 3-year-old-girl with congenital scoliosis of the T 2, 3, and 4 area came to Children's Hospital in Boston with progressive worsening of the scoliosis (Figure 1) . Anterior and posterior spinal fusion was recommended. The patient was brought to the operating room, and after the induction of general anesthesia, she was intubated with a single-lumen tube into the left bronchus. Singlelung ventilation was initiated. A 1.5-cm incision was made in the 4th intercostal space in the midaxillary line. The intercostal muscles were carefully divided without entering the pleural space. The parietal pleura was then gently dissected off the chest wall with cotton swabs and sponge tipped instruments. After the creation of an extrapleural space, two 5-mm thoracoscopy ports were introduced and further blunt pleural dissection was car-ried out until the entire thoracic apex, suprahilar mediastinum, and upper thoracic spine were exposed. Excellent access to the anterior spine was obtained from T 1-5. The pleural envelope and contained lung were retracted inferiorly with a soft inflatable balloon retractor. Anterior discectomy and spinal fusion were performed in the standard manner using bone allografts. Radiographs confirmed the location of the surgical fusion. The VATS instruments were withdrawn, and the extrapleural cavity aspirated free of air with a rubber catheter after withdrawing the endotracheal tube back from the bronchus into the trachea, inflating the lung, and instituting doublelung ventilation. No chest tube was placed. The thoracoscopy port incisions were closed, and the patient was then turned prone for the posterior fusion, which was performed in the standard fashion.
The patient's postoperative course was unremarkable except for the development of transient ipsilateral Horner's syndrome, which resolved itself prior to discharge. She was discharged on postoperative day four.
DISCUSSION
Minimally invasive techniques in surgery have revolutionized surgical thinking and induced a paradigm shift in the previously accepted dogma of large and wide incisions. Advantages of the minimally invasive approach include less postoperative pain, shorter length of stay in the hospital, earlier return to work, and less obtrusive scarring. These advantages have been extensively documented in the laparoscopic and thoracoscopic literature. 4, 8 Over the past few years, this approach has also been used for gaining access to the anterior spine for correction of deformities, removal of discs, and fusion. 9 Studies in children with spinal deformities such as congenital scoliosis and kyphosis have shown that the thoracoscopic approach results in less postoperative pain and ipsilateral shoulder girdle dysfunction than is seen with open thoracotomy. 10 This is because thoracotomy entails dividing multiple muscles and distracting the chest wall, sometimes fracturing ribs. VATS, on the other hand, allows small, muscle-sparing incisions with no distraction. 10 In one analysis, VATS did not have an impact on the length of hospital stay because of the simultaneous posterior fusion that was performed. 11 As with all other endoscopic procedures, a significant learning curve is required, with operative times becoming comparable after the performance of a few procedures. 12 In terms of surgical exposure, video assisted thoracoscopic surgery provides a superior view of the entire anterior thoracic spine with single-lung ventilation, high-resolution cameras, and video equipment. 13 With a standard thoracotomy approach, often a separate incision must be made to visualize and expose the highest and lowest thoracic vertebrae. 13 In our case, we dissected an extrapleural plane for the VATS without transgressing the pleural space. To our knowledge, this is the first time the retropleural approach has been performed thoracoscopically. The extrapleural approach to the mediastinum is an uncommon one. However, extrapleural thoracotomy is used routinely in newborns to access and repair congenital esophageal atresia and tracheoesophageal fistula anomalies. An operative laparoscopic retroperitoneoscopy technique that employs similar methods of dissection to create access for videoscopic instruments has been described in the literature. 14 We hypothesize that this technique will enhance the superiority of the VATS approach to the spine by preventing the postsurgical pleural scarring that inevitably occurs. This scarring causes the visceral and parietal pleurae to become adherent, making future thoracic access difficult, if not hazardous. In addition, the retro- pleural approach obviates the need to incise the pleura over the spine to perform diskectomy and fusion. In our experience with transpleural thoracoscopic spinal access, closure of the pleura over the bone chip allografts is difficult. Bone fragments can easily dislodge from the intervertebral spaces and fall into the pleural cavity. Pleural closure may be impossible when thoracic anterior spinal instrumentation is placed. With the retropleural technique, the intact pleura is compressed up against the spine when the lung is ventilated. Thus, allograft chips are more likely to remain in place, because the pleural space is never opened.
In our case, we also eliminated the need for tube thoracostomy, which is a significant cause of pain and distress postoperatively. Though pneumothorax is not likely after a purely retropleural approach, in some cases a retropleural chest tube might be desirable to diminish the risk of postoperative hematoma. The discretion of the surgeon based on the hemostatis in any particular case will facilitate this decision. Because our approach remained extrapleural, we believe that less potential exists for lung injury from the trocars and instruments. We felt that the exposure obtained by this method was comparable to that achieved by standard VATS, and the anterior spinal release and correction was also not different from that of VATS or thoracotomy. The retropleural approach is particularly suited to upper spinal access. Low thoracic spinal procedures would be more difficult due to the dense adherence of the pleura to the diaphragm.
